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Background: Hypertension (HTN), characterized by an increase in systemic arterial blood pressure is a common cause of left ventricular 
hypertrophy (LVH). Due to lack of effective medical therapy, early detection and prevention is important. We tested the hypothesis that metabolic 
remodeling precedes structural and functional remodeling.
Methods: We recruited 30 patients, 9 (HTN and LVH), 8 (HTN without LVH), 13 (controls). Echocardiography was used to determine presence of 
LVH based on LV mass and wall thickness. Heart weight to body weight ratios (HW/BW) were measured using LV mass. Ejection fraction was also 
measured. All the patients in the 3 different groups were fasted overnight for the FDG-PET scan. 20 minute dynamic PET scans were performed on 
a Siemens Biograph mCT scanner. PET images were reconstructed using an iterative reconstruction algorithm into dynamic frames and rates of 
myocardial FDG uptake, Ki (ml/min/g) were computed. Mean values of Ki, HW/BW ratios and wall thickness in the 3 groups were compared using 
ANOVA and Tukey’s Studentized Range testing.
results: The mean Ki values for the 3 groups different significantly (p=<0.001); it was higher in HTN without LVH patients compared to HTN with 
LVH (p<0.001) and controls (p=0.003). The mean Ki for the controls differed significantly from the HTN with LVH group (p<0.001). The mean septal 
wall thickness (in mm) differed significantly between the groups (p=0.009): HTN with LVH (11.5±2.9) vs. controls (7.9±2.3, p=0.006). The mean 
HW/BW (in g/lb) differed significantly between the groups (p=0.013); it was higher in HTN with LVH (0.96±0.2) than in HTN without LVH (0.6±0.3, 
p=0.021) and controls (0.67±0.3, p=0.034). There was no significant difference in HW/BW ratios between HTN without LVH and controls (p=0.809).
conclusions: Metabolic remodeling preceded the development of LVH. The LVH population exhibited higher septal wall thickness and HW/BW 
ratios compared to HTN without LVH and control patients with preserved function. Non-invasive detection of early metabolic changes may allow early 
aggressive therapy to prevent disease progression in hypertension-induced LVH. Impaired glucose tolerance may be a possible contributor to LVH.
